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SECRETED PROTEINS AND 
POLYNUCLEOTIDES ENCODING THEM 

FIELD OF THE INVENTION 

The present invention provides novel polynucleotides and 5 
proteins encoded by such polynucleotides, along with 
therapeutic, diagnostic and research utilities for these poly- 
nucleotides and proteins. 

BACKGROUND OF THE INVENTION 10 

Technology aimed at the discovery of protein factors 
(including e.g., cytokines, such as lymphokines, interferons, 
CSFs and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expres- 
sion cloning techniques clone novel polynucleotides 1 
"directly" in the sense that they rely on information directly 
related to the discovered protein (i.e,, partial DNA/amino 
acid sequence of the protein in the case of hybridization 
cloning; activity of the protein in the case of expression 
cloning). More recent "indirect" cloning techniques such as 20 
signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory 
leader sequence motif, as well as various PCR-based or low 
stringency hybridization cloning techniques, have advanced 
the state of the art by making available large numbers of 25 
DNA/amino acid sequences for proteins that are known to 
have biological activity by virtue of their secreted nature in 
the case of leader sequence cloning, or by virtue of the cell 
or tissue source in the case of PCR-based techniques. It is to 
these proteins and the polynucleotides encoding them that 
the present invention is directed. 

SUMMARY OF THE INVENTION 

In one embodiment, the present invention provides a 35 
composition comprising an isolated polynucleotide selected 
from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence 
of SEQ ID NO:l; 

(b) a polynucleotide comprising the nucleotide sequence 40 
of SEQ ID NO:l from nucleotide 247 to nucleotide 
432; 

(c) a polynucleotide comprising the nucleotide sequence 
of SEQ ID NO:l from nucleotide 328 to nucleotide 
432; 45 

(d) a polynucleotide comprising the nucleotide sequence 
of the full length protein coding sequence of clone 
BD372_5 deposited under accession number ATCC 
98146; 

(e) a polynucleotide encoding the full length protein 50 
encoded by the cDNA insert of clone BD372_J depos- 
ited under accession number ATCC 98146; 

(f) a polynucleotide comprising the nucleotide sequence 
of the mature protein coding sequence of clone 
BD372_5 deposited under accession number ATCC 
98146; 

(g) a polynucleotide encoding the mature protein encoded 
by the cDNA insert of clone BD372__ 5 deposited under 
accession number ATCC 98146; ^ 

(h) a polynucleotide encoding a protein comprising the 
amino acid sequence of SEQ ID NO:2; 

(i) a polynucleotide encoding a protein comprising a 
fragment of the amino add sequence of SEQ ID NO:2 
having biological activity; 65 

(j) a polynucleotide which is an allelic variant of a 
polynucleotide of (aHg) above; 
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(k) a polynucleotide which encodes a species horaologue 
of the protein of (h) or (i) above. 

Preferably, such polynucleotide comprises the nucleotide 
sequence of SEQ ID NO:l from nucleotide 247 to nucle- 
otide 432; the nucleotide sequence of SEQ ID NO:l from 
nucleotide 328 to nucleotide 432; the nucleotide sequence of 
the full length protein coding sequence of clone BD372_ 5 
deposited under accession number ATCC 98146; or the 
nucleotide sequence of the mature protein coding sequence 
of done BD372_5 deposited under accession number 
ATCC 98146. In other preferred embodiments, the poly- 
nudeotide encodes the full length or mature protein encoded 
by the cDNA insert of done BD372.J deposited under 
accession number ATCC 98146. 

Other emtodiments provide the gene corresponding to the 
cDNA sequence of SEQ ID NO:l or SEQ ID N03. 

In other embodiments, the present invention provides a 
composition comprising a protein, wherein said protein 
comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino add sequence of SEQ ID NO:2; 

(b) fragments of the amino add sequence of SEQ ID 
N0:2; and 

(c) the amino add sequence encoded by the cDNA insert 
of done 

BD372_5 deposited under accession number ATCC 
98146; the protein being substantially free from other mam- 
malian proteins. Preferably such protein comprises the 
amino add sequence of SEQ ID NO:2. 

In one embodiment, the present invention provides a 
composition comprising an isolated polynudeotide selected 
from the group consisting of : 

(a) a polynudeotide comprising the nudeotide sequence 
ofSEQIDNO:4; 

(b) a polynudeotide comprising the nudeotide sequence 
of SEQ ID NO:4 from nucleotide 316 to nucleotide 
501; 

(c) a polynucleotide comprising the nudeotide sequence 
of the full length protein, coding sequence of done 
BR533_4 deposited under accession number ATCC 
98146; 

(d) a polynudeotide encoding the full length protein 
encoded by the cDNA insert of done BR533__4 depos- 

• ited under accession number ATCC 98146; 

(e) a polynudeotide comprising the nudeotide sequence 
of the mature protein coding sequence of done 
BR533_4 deposited under accession number ATCC 
98146; 

(f) a polynudeotide encoding the mature protein encoded 
by the cDNA insert of done BR533_4 deposited under 
accession number ATCC 98146; 

(g) a polynudeotide encoding a protein comprising the 
amino add sequence of SEQ ID NO:5; 

(h) a polynucleotide encoding a protein comprising a 
fragment of the amino acid sequence of SEQ ID NO:5 
having biological activity; 

(i) a polynucleotide which is an allelic variant of a 
polynudeotide of (a)-(d) above; 

(j) a polynudeotide which encodes a spedes homologue 
of the protein of (g) or (h) above. 

Preferably, such polynudeotide comprises the nudeotide 
sequence of SEQ ID NO:4 from nudeotide 316 to nude- 
otide 501; the nudeotide sequence of the full length protein 
coding sequence of done BR533__4 deposited under acces- 
sion number ATCC 98146; or the nudeotide sequence of the 
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mature protein coding sequence of clone BR533_4 depos- 
ited under accession number ATCC 98146. In other pre- 
ferred embodiments, the polynucleotide encodes the full 
length or mature protein encoded by the cDNA insert of 
clone BR533_4 deposited under accession number ATCC 
98146. 

Other embodiments provide the gene corresponding to the 
cDNA sequence of SBQ ID NO:4 or SEQ ID NO:6. 

In other embodiments, the present invention provides a 
composition comprising a protein, wherein said protein 
comprises an amino acid sequence selected from the group 
consisting of: 

(a) the amino add sequence of SEQ ID NO:5; 

(b) fragments of the amino acid sequence of SEQ ID 
NO:5; and 

(c) the amino acid sequence encoded by the cDNA insert 
of clone 

BR533_4 deposited under accession number ATCC 
98146; the protein being substantially free from other mam- 
malian proteins. Preferably such protein comprises the 
amino acid sequence of SEQ ID NO:5. 

In one embodiment, the present invention provides a 
composition comprising an isolated polynucleotide selected 
from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence 
of SEQIDNO:7; 

(b) a polynucleotide comprising the nucleotide sequence 
of SEQ ID NO:7 from nucleotide 113 to nucleotide 
433; 

(c) a polynucleotide comprising the nucleotide sequence 
of the full length protein coding sequence of clone 
CC288_9 deposited under accession number ATCC 
98146; 

(d) a polynucleotide encoding the full length protein 
encoded by the cDNA insert of clone CC288_9 depos- 
ited under accession number ATCC 98146; 

(e) a polynucleotide comprising the nucleotide sequence 
of the mature protein coding sequence of clone 
CC288_9 deposited under accession number ATCC 
98146; 

(f) a polynucleotide encoding the mature protein encoded 
by the cDNA insert of clone CC288_9 deposited under 
accession number ATCC 98146; 

(g) a polynucleotide encoding a protein comprising the 
amino acid sequence of SEQ ID NO:8; 

(h) a polynucleotide encoding a protein comprising a 
fragment of the amino acid sequence of SEQ ID KO:8 
having biological activity; 

(i) a polynucleotide which is an allelic variant of a 
polynucleotide of (a)-(d) above; 

(j) a polynucleotide which encodes a species homologue 
of the protein of (g) or (h) above. 

Preferably, such polynucleotide comprises the nucleotide 
sequence of SEQ D NO;7 from nucleotide 113 to nucleotide 
433; the nucleotide sequence of the full length protein 
coding sequence of clone CC288_9 deposited under acces- 
sion number ATCC 98164; or the nucleotide sequence of the 
mature protein coding sequence of clone CC288_9 depos- 
ited under accession number ATCC 98146. In other pre- 
ferred embodiments, the polynucleotide encodes the full 
length or mature protein encoded by the cDNA insert of 
clone CC288_9 deposited under accession number ATCC 
98146. In yet other preferred embodiments, the present 
invention provides a polynucleotide encoding a protein 
comprising the amino acid sequence of SEQ ID NO: 8 from 
amino acid 1 to amino add 77. 
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Other embodiments provide the gene corresponding to the 
cDNA sequence of SEQ ID NO:7. 

In other embodiments, the present invention provides a 
composition comprising a protein, wherein said protein 
5 comprises an amino add sequence selected from the group 
consisting of : 
(a) the amino add sequence of SEQ ID NO:8; 
the amino add sequence of SEQ ID NO:8 from amino 
add 1 to amino add 77; 

(c) fragments of the amino acid sequence of SEQ ID 
NO:8; and 

(d) the amino acid sequence encoded by the cDNA insert 
of done 

l5 CC288_9 deposited under accession number ATCC 
98146; the protein being substantially free from other mam- 
malian proteins. Preferably such protein comprises the 
amino add sequence of SEQ ID NO: 8 or the amino add 
sequence of SEQ ID NO:8 from amino add 1 to amino add 
20 77. 

In certain preferred embodiments, the polynudeotide is 
operably linked to an expression control sequence. The 
invention also provides a host cell, including bacterial, 
yeast, insect and mammalian cells, transformed with such 
25 polynudeotide compositions. 

Processes are also provided for produdng a protein, 
which comprise: 

(a) growing a culture of the host cell transformed with 
such polynucleotide compositions in a suitable culture 

30 medium; and 

(b) purifying the protein from the culture. 
The protein produced according to such methods is also 
provided by the present invention. Preferred embodiments 
indude those in which the protein produced by such process 

35 is a mature form of the protein. 

Protein compositions of the present invention may further 
comprise a pharmaceutically acceptable carrier. Composi- 
tions comprising an antibody which specifically reacts with 
such protein are also provided by the present invention. 
40 Methods are also provided for preventing, treating or 
ameliorating a medical condition which comprises admin- 
istering to a mammalian subject a therapeutically effective 
amount of a composition comprising a protein of the present 
invention and a pharmaceutically acceptable carrier. 

45 DETAILED DESCRIPTION 

ISOLATED PROTEINS AND 
POLYNUCLEOTIDES 

so Nucleotide and amino add sequences are reported bdow 
for each clone and protein disdosed in the present applica- 
tion. In some instances the sequences are preliminary and 
may indude some incorrect or ambiguous bases or amino 
acids. The actual nucleotide sequence of each done can 
55 readily be determined by sequencing of the deposited done 
in accordance with known methods. The predicted amino 
add sequence (both full length and mature) can then be 
determined from such nudeotide sequence. The amino add 
sequence of the protdn encoded by a particular done can 
60 also be determined by expression of the done in a suitable 
host cell, collecting the protein and determining its 
sequence. 

Far each disdosed protein applicants have identified what 
they have determined to be the reading frame best identifi- 
es able with sequence information available at the time of 
filing. Because of the partial ambiguity in reported sequence 
information, reported protdn sequences indude "Xaa" des- 
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ignators. These "Xaa" designators indicate either (1) a BLASTX and FASTA search protocols. ?R533_4 demon- 
residue which cannot be identified because of nucleotide strated at least some homology with murine semaphorin E 
sequence ambiguity or (2) a stop codon in the determined (X85994, BlastN). BR533„4 also shows at least some 
nucleotide sequence where applicants believe one should not identity with an EST identified as "yy80dl0.s 1 Homo 
exist (if the nucleotide sequence were determined more 5 sapiens cDNA clone 279859 3'" (N38844, BlastN). Based 
accurately). upon homology, BR533_4 proteins and each homologous 

As used herein a "secreted" protein is one which, when protein or peptide may share at least some activity, 

expressed in a suitable host cell, is transported across or Gone "CC288 9" 

through a membrane, including transport as a result of signal A polynucleotide of the present invention has been iden- 

sequences in its amino acid sequence. "Secreted" proteins 1(J tffied as clone M CC288_9*\ CC288_9 was isolated from a 

include without limitation proteins secreted wholly (e.g., human adult brain cDNA library using methods which are 

soluble proteins) or partially (e.g.. receptors) from the cell in selective for cDNAs encoding secreted proteins. CC288_9 

which they are expressed. "Secreted" proteins also include is a full-length clone, including the entire coding sequence 

without limitation proteins which are transported across the of a secreted protein (also referred to herein as "CC288_9 

membrane of the endoplasmic reticulum protein"). 

Clone "BD372 5" 15 nucleotide sequence of CC288_9 as presently deter- 
A polynucleotide of the present invention has been iden- mined is reported in SEQ ID NO:7. What applicants pres- 
tified as clone •*BD372_5". BD372_5 was isolated from a ently believe to be the proper reading frame and the pre- 
human fetal kidney cDNA library using methods which are dieted amino acid sequence of the CC288_9 protein 
selective for cDNAs encoding secreted proteins. BD372_J corresponding to the foregoing nucleotide sequence is 
is a full-length clone, including the entire coding sequence 20 reported in SEQ ID NO:8. 

of a secreted protein (also referred to herein as "BD372_J The nucleotide sequence disclosed herein for CC288„9 

protein"). was searched against the GenBank database using BLASTA/ 

The nucleotide sequence of the 5* portion of BD372 _J as BLASTX and FASTA search protocols. No hits were found 

presently determined is reported in SEQ ID NO:l. What in the database. 

tote foregoing nucleotide sequence is reported in SEQ ID ^» 0 , ^ fa 

m± Amino acids 1 to 27 are the predicted leader/signal doTL beeVtosfected into separate 

sequence, with toe prided matore amino acid sequence 30 bl ^ c ^^ e ^| Btoe0B ^ d(pol | ta didoiie 

tegmnrngatananoa^ amtaremovedftomthevectorlnwhichitwasdepositedby 

from the 3' pomonof BD372_5, including the polyA tail, is perfonning ^ EcoRMJotI digestion (5 1 cite, EcoRI; 3' cite, 

reported in SEQ mNU:3. ....... .. NotI) to produce the appropriately sized fragment for such 

tte Ecom^ don ^ (a ^ roximate done size fragment are identified 

deposit containing clone BD372_5 should be appro*- 35 ^ contamiiig a particular done can be 

rnately2300bp. ..... . - nri „. . obtained from the composite deposit as follows: 

The nudeoude sequence disdosed herein for BD37ZJ Anoligonudeotidep^be orprobes should be designed to 

BLASTX and FASTA search prctccols. BD372_i > demon- ^ m ^ derived ^ 

JfSSif e * st s °™. *f 40 h«ein. or from a combination of those sequences. The 

>9WI2.s 1 Homosapiens cDNA clone 23278 3 (M9276, oligonudeotide probe that was used to 

SSE^ H ,? s Sapl r CDN ^ ^ C isLeeachMJengttdoneisidentifiedbdow.andshould 

OTBEM26" CT07647 Fasta). Based upon identity, - m ^ & me don e of interest 
BD372.J proteins and each identical protein or peptide 
may share at least some activity. 45 
Clone "BR533 4" 

A polynucleotide of the present invention has been iden- 
tified as clone "BR533_4'\ BR533_4 was isolated from a 
human fetal kidney cDNA library using methods which are 
selective for cDNAs encoding secreted proteins. BR533_4 50 
is a full-length clone, including the entire coding sequence 

of a secreted protein (also referred to herein as "BR533__4 In the sequences listed above which include an N at position 

protein"). 2» that position is occupied in preferred probes/primers by a 

The nucleotide sequence of the 5' portion of BR533_4 as biotinylated phosphoaramidite residue rather than a nucle- 

presently determined is reported in SEQ ID NO:4. What 55 olidt (such as, for example, that produced by use of biotin 

applicants presently believe is the proper reading frame for phosphoramidite (l-dmethoxytrityloxy-2-(N-biotinyl-4- 

the coding region is indicated in SEQ ID NO:5. The pre- amhc*utyl>propyl-3-CH2^ 

dieted acid sequence of the BR533_4 protein corresponding phosphoramadite) (Glen Research, cat no. 10-1953)). 

to the foregoing nucleotide sequence is reported in SEQ ID The dcsi e n of oligonucleotide probe should preferably 

NO:5. Additional nucleotide sequence from the 3* portion of 60 f °U° W parameters: 

BR533_4, including the polyA tail, is reported in SEQ ID (a) It should be designed to an area of the sequence which 

NO:6. bas foe fewest ambiguous bases ("N's"), if any; 

The EcoRI/NoU restriction fragment obtainable from the (b) It should be designed to have a T m of approx. 80° C. 

deposit containing clone BR533_4 should be approximately (assuming 2° for each A or T and 4 degrees for each G 

2850 bp. 65 orQ. 

The nucleotide sequence disclosed herein for BR533_4 The oligonucleotide should preferably be labeled with g- T 

was searched against the GenBank database using BLASTA/ ATP (specific activity 6000 Ci/mmole) and T4 polynucle- 



Clone 


Probe Sequence 


BD372_5 


SEQ ID NO: 9 


BR533_4 


SEQ U) NO: 10 


CC288_9 


SEQ ID NO: 11 
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otide kinase using commonly employed techniques for clone. The nature form of such protein may be obtained by 
labeling oligonucleotides. Other labeling techniques can expression of the disclosed full-length polynucleotide 
also be used. Unincorporated label should preferably be (preferably those deposited with ATCQ in a suitable mam- 
removed by gel filtration chromatography or other estab- malian cell or other host cell. The sequence of the mature 
lished methods. The amount of radioactivity incorporated 5 form of the protein may also be determinable from the amino 
into the probe should be quantitated by measurement in a acid sequence of the full-length form, 
scintillation counter. Preferably, specific activity of the The present invention also provides genes corresponding 
resulting probe should be approximately 4e+6 dmp^mole. to the cDNA sequences disclosed herein. The corresponding 

The bacterial culture containing the pool of full-length genes can be isolated in accordance with known methods 
clones should preferably be thawed and 100 ul of the stock 10 using the sequence information disclosed herein. Suchmeth- 
used to inoculate a sterile culture flask containing 25 ml of ods include the preparation of probes or primers from the 
sterile L-broth containing ampicillin at 100 ug/mL Hie disclosed sequence information for identification and/or 
culture should preferably be grown to saturation at 37° G, amplification of genes in appropriate genomic libraries or 
and the saturated culture should preferably be diluted in other sources of genomic materials, 
fresh L-broth. Aliquots of these dilutions should preferably 15 Where the protein of the present invention is membrane- 
be plated to determine the dilution and volume which will bound (e.g., is a receptor), the present invention also pro- 
yield approximately 5000 distinct and well-separated cole- vides for soluble forms of such protein. In such forms part 
nies on solid bacteriological media containing L-broth con- or all of the intracellular and transmembrane domains of the 
taming ampicillin at 100 ug/ml and agar at 1.5% in a 150 protein are deleted such that the protein is fully secreted 
mm petri dish when grown overnight at 37° C. Other known 20 from the cell in which it is expressed. The intracellular and 
methods of obtaining distinct, well-separated colonies can transmembrane domains of proteins of the invention can be 
also be employed. identified in accordance with known techniques for deter- 

Standard colony hybridization procedures should then be mination of such domains from sequence information, 

used to transfer the colonies to nitrocellulose filters and lyse, Species homologs of the disclosed polynucleotides and 

denature and bake them. 25 proteins are also provided by the present invention. Species 

The filter is then preferably incubated at 65° C. for 1 hour homologs may be isolated and identified by makin g suitable 

with gentle agitation in 6x SSC (20x stock is 175,3 g probes or primers from the sequences provided herein and 

NaCl/liter, 88.2 g Na citrate/liter, adjusted to pH 7.0 with screening a suitable nucleic acid source from the desired 

NaOH) containing 0.5% SDS, 100 ug/ml of yeast RNA, and species. 

10 mM EDTA (approximately 10 mL per 150 mm filter). 30 The invention also encompasses allelic variants of the 

fireferably, the probe is then added to the hybridization mix disclosed polynucleotides or proteins; that is, naturally- 

at a concentration greater than or equal to le+6 dpm/mL occurring alternative forms of the isolated polynucleotide 

The filter is then preferably incubated at 65° C. with gentle which also encode proteins which are identical, homologous 

agitation overnight. The filter is then preferably washed in or related to that encoded by the polynucleotides. 

500 mL of 2x SSC/0.5% SDS at room temperature without 35 The isolated polynucleotide of the invention may be 

agitation, preferably followed by 500 mL of 2x SSC/0.1% operably linked to an expression control sequence such as 

SDS at room temperature with gentle shaking for 15 rain- the pMT2 or pED expression vectors disclosed in Kaufman 

utes.AthirdwashwithO.lxSSC/0.5% SDS at 65° C. for 30 etal., Nucleic Acids Res. 19, 4485^*490 (1991), in order to 

minutes to 1 hour is optional. The filter is then preferably produce the protein recombinantly. Many suitable expres- 

dried and subjected to autoradiography for sufficient time to 40 sion control sequences are known in the art. General meth- 

visualize the positives on the X-ray film. Other known ods of expressing recombinant proteins are also known and 

hybridization methods can also be employed. are exemplified in R. Kaufman, Methods in Enzymology 

The positive colonies are picked, grown in culture, and 185, 537-566 (1990). As defined herein "operably linked** 

plasmid DNA isolated using standard procedures. The means that the isolated polynucleotide of the invention and 

clones can then be verified by restriction analysis, hybrid- 45 an expression control sequence are situated within a vector 

ization analysis, or DNA sequencing. or cell in such a way that the protein is expressed by a host 

Fragments of the proteins of the present invention which cell which has been transformed (transfected) with the 

are capable of exhibiting biological activity are also encom- ligated polynudeotide/expression control sequence, 

passed by the present invention. Fragments of the protein A number of types of cells may act as suitable host cells 

may be in linear form or they may be cyclized using known 50 for expression of the protein. Mammalian host cells include, 

methods, for example, as described in H. U. Saragovi, et al, for example, monkey COS cells, Chinese Hamster Ovary 

Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, (CHO) cells, human kidney 293 cells, human epidermal 

et al., J. Amer. Chem. Soc. 114, 9245-9253 (1992), both of A431 cells, human Colo205 cells, 3T3 cells, CV-1 cells, 

which are incorporated herein by reference. Such fragments other transformed primate cell lines, normal diploid cells, 

may be fused to carrier molecules such as immunoglobulins 55 cell strains derived from in vitro culture of primary tissue, 

for many purposes, including increasing the valency of primary explants, HeLa cells, mouse L cells, BHK, HL-60, 

protein binding sites. For example, fragments of the protein U937, HaK or Jurkat cells. 

may be fused through "linker" sequences to the Fc portion Alternatively, it may be possible to produce the protein in 

of an immunoglobulin. For a bivalent form of the protein, lower eukaryotes such as yeast or in prokaryotes such as 

such a fusion could be to the Fc portion of an IgG molecule. 60 bacteria. Potentially suitable yeast strains include Saccha- 

Other immunoglobulin isotypes may also be used to gener- romyces cerevisiae, Schtzosaccharomyces pombe, 

ate such fusions. For example, a protein— IgM fusion would Kluyveromyces strains, Candida, or any yeast strain capable 

generate a decavalent form of the protein of the invention. of expressing heterologous proteins. Potentially suitable 

The present invention also provides both full-length and bacterial strains include Escherichia coli, Bacillus subtilis, 

mature forms of the disclosed proteins. The full-length form 65 Salmonella typhimurium, or any bacterial strain capable of 

of the such proteins is identified in the sequence listing by expressing heterologous proteins. If the protein is made in 

translation of the nucleotide sequence of each disclosed yeast or bacteria, it may be necessary to modify the protein 
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produced therein, for example by phosphorylation or gly- compounds and in immunological processes for the devel- 

cosylation of the appropriate sites, in order to obtain the opment of antibodies. 

functional protein. Such covalent attachments may be The proteins provided herein also include proteins char- 

accomplished using known chemical or enzymatic methods. acterized by amino acid sequences similar to those of 

The protein may also be produced by operably linking the 5 purified proteins but into which modification are naturally 

isolated polynucleotide of the invention to suitable control provided or deliberately engineered. For example, modifi- 

sequences in one or more insect expression vectors, and cations in the peptide or DNA sequences can be made by 

employing an insect expression system. Materials and meth- those skilled in the art using known techniques. Modifica- 

ods for baculovirus/insect cell expression systems are com- tions of interest in the protein sequences may include the 

mercialiy available in kit form from, e.g., Invitrogen, San 10 alteration, substitution, replacement, insertion or deletion of 

Diego, Calif., U.S.A. (the MaxBat® kit), and such methods a selected amino acid residue in the coding sequence. For 

are well known in the art, as described in Summers and example, one or more of the cysteine residues may be 

Smith, Texas Agricultural Experiment Station Bulletin No. deleted or replaced with another amino acid to alter the 

1555 (1987), incorporated herein by reference. As used conformation of the molecule. Techniques for such 

herein, an insect cell capable of expressing a polynucleotide 15 alteration, substitution, replacement, insertion or deletion 

of the present invention is 'transformed." are well known to those skilled in the art (see, e.g., U.S. Pat 

Theprotemoffoetoventionmayber*epare^^ No. 4,518,584). Preferably, such alteration, substitution, 

transformed host cells under culture conditions suitable to replacement, insertion or deletion retains the desired activity 

express the recombinant protein. The resulting expressed of the protein. 

protein may then be purified from such culture (Le., from 20 Other fragments and derivatives of the sequences of 

culture medium or cell extracts) using known purification proteins which would be expected to retain protein activity 

processes, such as gel filtration and ion exchange chroma- in whole or in part and may thus be useful for screening or 

tography. The purification of the protein may also include an other immunological methodologies may also be easily 

affinity column containing agents which will bind to the made by those skilled in the art given the disclosures herein, 

protein; one or more column steps over such affinity resins 25 Such modifications are believed to be encompassed by the 

as concanavalin A-agarose, heparin-toyopearl® or Gbac- present invention. 

hy^phob^ USES AND BI0L0GICAL ACTIVITY 

as phenyl ether, butyl ether, or propyl ether; or immunoaf- The polynucleotides and proteins of the present invention 

finity chromatography. 30 are expected to exhibit one or more of the uses or biological 

Alternatively, the protein of the invention may also be activities (including those associated with assays cited 

expressed in a form which will facilitate purification. For herein) identified below. Uses or activities described for 

example, it may be expressed as a fusion protein, such as proteins of the present invention may be provided by admln- 

those of maltose binding protein (MBP), glutathione-S- istration or use of such proteins or by administration or use 

transferase (GST) or thioredoxin (TRX). Kits for expression 35 of polynucleotides encoding such proteins (such as, for 

and purification of such fusion proteins are commercially example, in gene therapies or vectors suitable for introduc- 

available from New England BioLab (Beverly, Mass.), Phar- tion of DNA). 

macia (Piscataway, N.J.) and In Vitrogen, respectively. The Research Uses and Utilities 

protein can also be tagged with an epitope and subsequently The polynucleotides provided by the present invention 

purified by using a specific antibody directed to such 40 can be used by the research community for various purposes, 

epitope. One such epitope (**Hag w ) is commercially avail- The polynucleotides can be used to express recombinant 

able from Kodak (New Haven, Conn.). protein for analysis, characterization or therapeutic use; as 

Finally, one or more reverse-phase high performance markers for tissues in which the corresponding protein is 
liquid chromatography (RP-HPLC) steps employing hydro- preferentially expressed (either oonstitutively or at a par- 
phobic RP-HPLC media, e.g., silica gel having pendant 45 ticular stage of tissue differentiation or development or in 
methyl or other aliphatic groups, can be employed to further disease states); as molecular weight markers on Southern 
purify the protein. Some or all of the foregoing purification gels; as chromosome markers or tags (when labeled) to 
steps, in various combinations, can also be employed to identify chromosomes or to map related gene positions; to 
provide a substantially homogeneous isolated recombinant compare with endogenous DNA sequences in patients to 
protein. The protein thus purified is substantially free of 50 identify potential genetic disorders; as probes to hybridize 
other iriammalian proteins and is defined in accordance with and thus discover novel, related DNA sequences ; as a source 
the present invention as an 'Isolated protein." of information to derive PGR primers for genetic finger- 

The protein of the invention may also be expressed as a printing; as a probe to "subtract-out** known sequences in 

product of transgenic animals, e.g., as a component of the the process of discovering other novel polynucleotides; for 

milk of transgenic cows, goats, pigs, or sheep which are 55 selecting and making oligomers for attachment to a "gene 

characterized by somatic or germ cells containing a nucle- chip" or other support, including for examination of expres- 

otide sequence encoding the protein. sion patterns; to raise anti-protein antibodies using DNA 

The protein may also be produced by known conventional immunization techniques; and as an antigen to raise anti- 
chemical synthesis. Methods for constructing the proteins of DNA antibodies or elicit another immune response. Where 
the present invention by synthetic means are known to those 60 the polynucleotide encodes a protein which binds or poten- 
skQled in the art The synthetically-constructed protein tially binds to another protein (such as, for example, in a 
sequences, by virtue of sharing primary, secondary or ter- receptor-ligand interaction), the polynucleotide can also be 
tiary structural and/or conformational characteristics with used in interaction trap assays (such as, for example, that 
proteins may possess biological properties in common described in Gyuris et aL, Cell 75:791-803 (1993)) to 
therewith, including protein activity. Thus, they may be 65 identify polynucleotides encoding the other protein with 
employed as biologically active or immunological substi- which binding occurs or to identify inhibitors of the binding 
tutes for natural, purified proteins in screening of therapeutic interaction. 
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The proteins provided by the present invention can simi- nol. 145:1706-1712, 1990; Bertagnolli et al., Cellular 

larly be used in assay to determine biological activity, Immunology 133327-341, 1991; Bertagnolli, et al., L 

including in a panel of multiple proteins for high-throughput Immunol. 1493778-3783, 1992; Bowman et al. , L Immu- 

screening; to raise antibodies or to elicit another immune noL 152: 1756-1761, 1994. 

response; as a reagent (including the labeled reagent) in 5 Assays for cytokine production and/or proliferation of 

assays designed to quantitatively determine levels of the spleen cells, lymph node cells or thymocytes include, with- 

protein (or its receptor) in biological fluids; as markers for out limitation, those described in: Polyclonal T cell 

tissues in which the corresponding protein is preferentially stimulation, Kruisbeek, A. M. and Shevach,* R M. In Car- 
expressed (either constitutively or at a particular stage of rent Protocols in Immunology. J. E. e.a Coligan eds. Vol 1 

tissue differentiation or development or in a disease state); 10 pp. 3.12.1-3.12.14. John Wiley and Sons, Toronto. 1994; 

and. of course, to isolate correlative receptors or ligands. and Measurement of mouse and human interleukin y, 

Where the protein binds or potentially binds to another Schreiber, R. D. In Current Protocols in Immunology. J. E. 

protein (such as, for example, in a receptor-ligand e.a. Coligan eds. Vol lpp. 6.8. 1-6. 8.8 John Wiley and Sons, 

interaction), the protein can be used to identify the other Toronto. 1994. 

protein with which binding occurs or to identify inhibitors of 15 Assays for proliferation and differentiation of hematopoi- 

the binding interaction. Proteins involved in these binding etic and lymphopoietic cells include, without limitation, 

interactions can also be used to screen for peptide or small those described in: Measurement of Human and Murine 

molecule inhibitors or agonists of the binding interaction. Interleukin 2 and Interleukin 4, Bottomry. K., Davis, L. S. 

Any or all of these research utilities are capable of being and lipsky, P. E. In Current Protocols in Immunology. J. E. 

developed into reagent grade or kit format for commercial- 20 e.a, Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and 

ization as research products. Sons, Toronto. 1991; deVries et al., J. Exp. Med. 

Methods for performing the uses listed above are well 173:1205-1211, 1991; Moreau et al. ; Nature 336:690-692, 

known to those skilled in the art References disclosing such 1988; Greenberger et al., ftoc. NatL Acad. Sci. U.S.A. 

methods include without limitation "Molecular Cloning: A 80:2931-2938, 1983; Measurement of mouse and human 

Laboratory Manual**, 2d ei, Cold Spring Harbor Laboratory 25 interleukin 6— Nordan, R. In Current Protocols in Immu- 

Press, Sambrook, J., E. R Fritsch andT. Maniatis eds., 1989, nology. J. E. e.a. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John 

and 'Methods in Enzymology: Guide to Molecular Cloning Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. 

Techniques**, Academic Press, Bergen S. L. and A. R. Aced. Sci. U.S.A. 83:1857-1861, 1986; Measurement of 

Kimmel eds., 1987. human Interleukin 11— Bennett, F., Giannotti, J., Clark, S. 

Nutritional Uses 30 C. and Tmner, K. J. In Current Protocols in Immunology. J. 

Polynucleotides and proteins of the present invention can E. e.a. Coligan eds. Vol 1 pp. 6.15.1 John Wiley and Sons, 

also be used as nutritional sources or supplements. Such uses Toronto. 1991; Measurement of mouse and human Interleu- 

include without limitation use as a protein or amino acid kin 9— Ciarletta, A., Giannotti, I, Clark. S. C. and Turner, 

supplement, use as a carbon source, use as a nitrogen source K. J. In Current Protocols in Immunology. J. E. e.a. Coligan 

and use as a source of carbohydrate. In such cases the protein 35 eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

or polynucleotide of the invention can be added to the feed Assays for T-cell clone responses to antigens (which will 

of a particular organism or can be adiriinistered as a separate identify, among others, proteins that affect APC-T cell 

solid or liquid preparation, such as in the form of powder, interactions as well as direct T-cell effects by measuring 

pills, solutions, suspensions or capsules. In the case of proliferation and cytokine production) include, without 

rrii^organisms, the protein or polynucleotide of theinven- 40 limitation, those described in: Current Protocols in 

tion can be added to the medium in or on which the Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. 

microorganism is cultured. Margulies, E, M. Shevach, W Strober, Pub. Greene Publish- 

Cytokine and Cell froltferation/Differentiation Activity ing Associates and Wiley-Interscience (Chapter 3, In Vitro 

A protein of the present invention may exhibit cytokine, assays for Mouse Lymphocyte Function; Chapter 6, Cytok- 

cell proliferation (either inducing or inhibiting) or cell 45 ines and their cellular receptors; Chapter 7, Immunologic 

differentiation (either inducing or inhibiting) activity or may studies in Humans) ; Weinberger et al. , Proc. Natl. Acad. Sci. 

induce production of other cytokines in certain cell popu- USA 77:609 1-6095, 1980; Weinberger et al., Eur. J. Immun. 

lations. Many protein factors discovered to date, including 11:405-411, 1981;TakaietaL, J. Immunol. 137:3494-3500, 

all known cytokines, have exhibited activity in one or more 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

factor dependent cell proliferation assays, and hence the 50 Immune Stimulating or Suppressing Activity 

assays serve as a convenient confirmation of cytokine activ- A protein of the present invention may also exhibit 

ity. The activity of a protein of the present invention is immune stimulating or immune suppressing activity, includ- 

evidenced by any one of a number of routine factor depen- ing without limitation the activities for which assays are 

dent cell proliferation assays for cell lines including, without described herein. A protein may be useful in the treatment of 

limitation, 32D, DA2, DA1G, T10, B9, B9/11, BaF3, MC9/ 55 various immune deficiencies and disorders (including severe 

G. M-KpreB M+), 2E8, RB5, DAI, 123, T1165, HT2, combhedimnmnodefiden^ 

CTLL2, TF-1, Mo7e and CMK. or down) growth and proliferation of T and/or B 

The activity of a protein of the invention may, among lymphocytes, as well as effecting the cytolytic activity of 

other means, be measured by the following methods: NK cells and other cell populations. These immune defi- 

Assays for T-cell or thymocyte proliferation include with- 60 ciendes may be genetic or be caused by vital (e.g., HIV) as 

out limitation those described in: Current Protocols in well as bacterial or fungal infections, or may result from 

Immunology, Ed by J. E Coligan, A. M. Kruisbeek, D. H. autoimmune disorders. More specifically, infectious dis- 

Margulies, E. M. Shevach, W. Strober, Pub, Greene Pub- eases causes by viral, bacterial, fungal or other infection 

lishing Associates and Wiley-Interscience (Chapter 3, Iq may be treatable using a protein of the present invention, 

Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 65 including infections by HIV, hepatitis viruses, herpesviruses, 

Chapter 7, Immunologic studies in Humans); Takai et al, J. mycobacteria, Leish mania spp M malaria spp. and various 

Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immu- fungal infections such as candidiasis. Of course, in this 
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regard, a protein of the present Invention may also be useful allogeneic cardiac grafts in rats and xenogeneic pancreatic 

where a boost to the immune system generally may be islet cell grafts in mice, both of which have been used to 

desirable, i.e., in the treatment of cancer. examine the immunosuppressive effects of CTLA4Ig fusion 

Autoimmune disorders which may be treated using a proteins in vivo as described in Lenschow et at, Science 

protein of the present invention include, for example, con- 5 257:789-792 (1992) and Tfcrka et aL, Proc. Natl. Acad. Sci 

nective tissue disease, multiple sclerosis, systemic lupus USA, 89:11102-11105 (1992). In addition, murine models 

erythematosus, rheumatoid arthritis, autoimmune pulmo- of GVHD (see Paul ed., Fundamental Immunology, Raven 

nary inflammation, Guillain-Barre syndrome, autoimmune Press, New York, 1989, pp. 846-847) can be used to 

thyroiditis, insulin dependent diabetes mellitis, myasthenia determine the effect of blocking B lymphocyte antigen 

gravis, graft-versus-host disease and autoimmune inflam- 10 function in vivo on the development of that disease, 

matory eye disease. Such a protein of the present invention Blocking antigen function may also be therapeutically 

may also to be useful in the treatment of allergic reactions useful for treating autoimmune diseases. Many autoimmune 

and conditions, such as asthma (particularly allergic asthma) disorders are the result of inappropriate activation of T cells 

or other respiratory problems. Other conditions, in which that are reactive against self tissue and which promote the 

immune suppression is desired (including, for example, 15 production of cytokines and autoantibodies involved in the 

organ transplantation), may also be treatable using a protein pathology of die diseases. Preventing the activation of 

of the present invention. autoreactive T cells may reduce or eliminate disease symp- 

Using the proteins of the invention it may also be possible toms. Administration of reagents which block costimulation 
to immune responses, in a number of ways. Down regulation of T cells by disrupting receptorJigand interactions of B 
may be in the form of inhibiting or blocking an immune 20 lymphocyte antigens can be used to inhibit T cell activation 
response already in progress or may involve preventing the and prevent production of autoantibodies or T cell-derived 
mduction of an immune response, lie functions of activated cytokines which may be involved in the disease process. 
T cells may be inhibited by suppressing T cell responses or Additionally, blocking reagents may induce antigen-specific 
by inducing specific tolerance in T cells, or both. Irnmuno- tolerance of autoreactive T cells which could lead to long- 
suppression of T cell responses is generally an active, 25 term relief from the disease. The efficacy of blocking 
non-antigen-specific, process which requires continuous reagents in preventing or alleviating autoimmune disorders 
exposure of the T cells to the suppressive agent Tolerance, can be determined using a number of well-characterized 
which involves inducing non-responsiveness or anergy in T animal models of human autoimmune diseases. Examples 
cells, is distinguishable from immunosuppression in that it is include murine experimental autoimmune encephalitis, sy s- 
generally antigen-specific and persists after exposure to the 30 temic lupus erythmatosis in MRLApr/lpr mice or NZB 
tolerizing agent has ceased. Operationally, tolerance can be hybrid mice, murine autoimmune collagen arthritis, diabetes 
demonstrated by the lack of a T cell response upon reexpo- mellitus in NOD mice and BB rats, and murine experimental 
sure to specific antigen in the absence of the tolerizing agent myasthenia gravis (see Paul ed., Fundamental Immunology, 

Down regulating or preventing one or more antigen Raven Press, New York, 1989, pp. 840-856). 

functions (including without limitation B lymphocyte anti- 35 Upregulation of an antigen function (preferably a B 

gen functions (such as, for example, B7)), eg., preventing lymphocyte antigen function), as a means of up regulating 

high level lymphokine synthesis by activatedT cells, will be immune responses, may also be useful in therapy. Upregu- 

useful in situations of tissue, skin and organ transplantation lation of immune responses may be in the form of enhancing 

and in graft-versus-host disease (GVHD). For example, an existing immune response or eliciting an initial immune 

blockage of T cell function should result in reduced tissue 40 response. For example, enhancing an immune response 

destruction in tissue transplantation. Typically, in tissue through stimulating B lymphocyte antigen function may be 

transplants, rejection of the transplant is initiated through its useful in cases of viral infection. In addition, systemic viral 

recognition as foreign by T cells, followed by an immune diseases such as influenza, the common cold, and encepha- 

reaction that destroys the transplant The administration of a litis might be alleviated by the administration of stimulatory 

molecule which inhibits or blocks interaction of a B7 45 forms of B lymphocyte antigens systemically. 

lymphocyte antigen with its natural ligand(s) on immune Alternatively, anti-vital immune responses may be 

cells (such as a soluble, monomeric form of a peptide having enhanced in an infected patient by removing T cells from the 

B7-2 activity alone or in conjunction with a monomeric patient, costimularing the T cells in vitro with viral antigen- 

fprm of a peptide having an activity of another B lympho- pulsed APCs either expressing a peptide of the present 

cyte antigen (e.g., B7-1, B7-3) or blocking antibody), prior 50 invention or together with a stimulatory form of a soluble 

to transplantation can lead to the binding of the molecule to peptide of the present invention and reintroducing the in 

the natural ligand(s) on the immune cells without transmit- vitro activated T cells into the patient Another method of 

ting the corresponding costimulatory signal. Blocking B enhancing anti-viral immune responses would be to isolate 

lymphocyte antigen function in this matter prevents cytokine infected cells from a patient, transfect them with a nucleic 

synthesis by immune cells, such as T cells, and thus acts as 55 acid encoding a protein of the present invention as described 

an immunosuppressant. Moreover, the lack of costimulation herein such that the cells express all or a portion of the 

may also be sufficient to anergize the T cells, thereby protein on their surface, and reintroduce the transfected cells 

inducing tolerance in a subject Induction of long-term into the patient The infected cells would now be capable of 

tolerance by B lymphocyte antigen-blocking reagents may delivering a costimulatory signal to, and thereby activate, T 

avoid the necessity of repeated administration of these 60 cells in vivo. 

blocking reagents. To achieve sufficient immunosuppression In another application, up regulation or enhancement of 

or tolerance in a subject, it may also be necessary to block antigen function (preferably B lymphocyte antigen function) 

the function of a combination of B lymphocyte antigens. may be useful in the induction of tumor immunity. Tumor 

The efficacy of particular blocking reagents in preventing cells (e.g., sarcoma, melanoma, lymphoma, leukemia, 

organ transplant rejection or GVHD can be assessed using 65 neuroblastoma, carcinoma) transfected with a nucleic acid 

animal models that are predictive of efficacy in humans. encoding at least one peptide of the present invention can be 

Examples of appropriate systems which can be used include administered to a subject to overcome turner-specific toler- 



5,654,173 

15 16 

ance in the subject If desired, the tumor ceil can be "Jj^S S£ SJSStfSlS 

.ransfected to express a combination of peptidesjor ^ ™SS32 wimout limitation, those 

example, tumor cells obtained from a patient can be trans- "SSh-^Edbyl. E. 

fccted ex vivo with an expression vector ejecting the "%^^D ^MSs.EM.Shevach, 

expression of a peptide having B7-2-like activity done, or m 5 ^^}j^^^£^L«iu l i and VTiley- 

conjunctionwithapeptidehavingBT-l-likeachvityand/or ^^XXf«Mo«seLrt4o. 

^S^iSSSCSE to -.BertagnoKet 

^Tpresence of the peptide of the present invention J^^^^^^ 

having the activity of a B lymphocyte antigen(s) on die ^^{JSfJ,, Station, those 

surface of the tumor cell provides the necessary costunula- activate naive censj , inci mo, 1995 

tion signal toTcells to induce a T c*U mediated immune :5 ^ t ^^^ 'if^^S^tledicine 

response against the transited tumor cells^, .action ^^[^^^j^ 0 f Immunol- 

tumor cells which lack MHC class I or MHC daa D. 173.549 > 559, JKaca rf 

molecules, or which fail to reexpress sufficient mounts of ogy ^^^^"Sii^J 1995- Nair et al.. 

MHC class I or MHC class n molecules, can be transfected Experimental Medicine 182^5-260, 1995, i*n « a 

5r£* acid encoding aU or a portion of (e.g a ,0 Journal ^^"^2125 Jj2£ 

cytoplasmic-domain truncated portion) of an MHC class I a Science ^^'^J'^'^r^ 1989" Bhardwai et 

cell surface. Expression of the appropriate class I or class B 25 .^ai/apoptosis (which will 

tumor cell. Optionally, a gene encoding an antisense con- cyte ^ s ^^^'^^L^y 13:795-*08. 
struct whichblocks expression of an MHC cUss D associ- 30 ^^^^^^fmQ^ 
atedprotdn.suchasthemvariant^canalsobewtoins- 1992, ^^^J^^i^SUm^oM. 
fertedwithaDNAencoolngapeptidehavmgfteacttvityof ^^^^^S^S^rwm^ 
a B lymphocyte antigen to promote presentation of tumor CeU ^ J^ 1 '^ ^ et a!.. Cytometry 
associated antigens and induce tumor specific immunity, ogy "JJBT-WJl ^J^^^^^j^cl 
Uus.theinductionofaTceUmediatedimnuneresponsem 35 14:89 W97,mGorc^ca et at, 
a human subject may be sufficient to overcome tumor- Oncology UB ^j*^ ^ 5teps of ^ 

specific tolerance in the subject. .-LL..* «,A rfwrfonment include, without limitation, 

Hie activity of a protein of the invention may, among wrnrmtment and ™**?^ u ?"* ^m-m 1994 ! 
od» irlans. be measured by the Mowing methods: those described in: Antica et tL, ^ 

include, without limitation, those described in: Current et ^ "f^fJgSl 

3T3 S Chapter 7, Immunologic skies in Humans); ment of myeloid or lymphoid ceU ^anei^Bm 

^ni^^So'S^ttS^Zi 50,pro¥eJionofer^ 

iiSSS « m^emnwi et al Proc. Nati. Acad. ScL bination with other cytokines, thereby indicating utility, for 

v^Sli^V^^^^-^^ «^P le > ta ^various anemias or for use m conjunc- 

y^,Q«f Vlr. 982 J Ha™ al Immunol. tion^irradiation/chemomerapytosti^atetiieproduc- 

sfiM 5 72 1985- Takai et al. J Immunol. tion of erythroid precursors and/or erythroul i cells; m sup- 

13? uttllw 1986/ Bowmanet al., J. Oology 55 portmg me growth and proliferation 0 f<^«*£*£ 

ii mom rtsSnlw et al I Immunol 140-508-512, 1988; granulocytes and monocytesAnaoophages (i.e., ttaditional 

ISlW W -S) useful, for «■£ 

Brownet aL, J. Immunol. 153:3079-3092, 1994. C ^^V^X^^^ 
Assavs for T-cell-dependent immunoglobulin responses suppression, in supporting mc ,* t . lf , t(l ^„ tby 
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thoseusuany^tedwithtransplanu^induding, without (coUagen- a^osteoclast activity, etc.) medial by 

Ltation. We anemia and paroxysmal nocfcrnj — ^^f^ regeneration activity that may 

hemoglobinuria), as well as in repopulating the stem cell ^^^y^ ^ p^an of the present invention is 

compartment post irradiation/chemotherapy, either in-vrvo nt formatioI1 . A prote i n 0 f the present 

or ex-vivo(i.e.. in conjundion with bone marrow transplan- 5 ^ which Muces tendon 7iigament-lite tissue or 

tation or with peripheral progenitor cell transplantation ofcM fo ; e fonMt ion in drciinistances where such DKue is 

(homologous or heterologous)) as normal cells or geneu- ^ n(jnnallv fonned) ^ application in the heakug of 

cally manipulated for gene therapy. OT ligament tears, deformities and other tendon or 

The activity of a protein of the invention may, among Ugml:at defects in humans and other animals. Such a 
other means, be measured by the following methods: » preparation employing a tendon/kgament-like ussue induc- 

Suitable assays for proliferation and differentiation of ^.protein may have prophylactic use inpreyentmg damage 

various hematopoietic lines are cited above. to tendon or ligament tissue, as well as use in the improved 

Assavs for embryonic stemcell differentiation (which wffl fi^fon of tendon or ligament to bone or other tissues, ana 

identify, among ethers, proteins that influence embryonic i,, repairing defects to tendon or Ugament tissue. De novo 
dSeSkatn hemato^iesis) include, without limitation, 15 tendon/hgament-1^ 

"SSSTi. survival f erentia^ . £^^£5^^ 

witt identify, among others, proteins that regulate lymphc- ^^STlSS^iiin ceUs. induce differ- 

hematopoiesis) include, without limitation, Uiose described Ugament-forming 

m:Memylcenulose^ ^^^tZ^S^ 

In Culture ofHemtopoienc CeUs. R.. ™«R ; "J ' ^ for mum in vivo to effect tissue repair. The 

Vol pp. ^^J^^X^iS^-Sn rf the invention may also be useful in die 

compositions used for bone, cartilage, tendon, Ugament fce presen *™™JKd head „ and 

invention may have prophylactic use in closed! as well as the • ^ ^ rf ^ ^ mventioI1 my 

defects, and also is useful in cosmetic plasbc surgery. !^l^ e OT te promoting 'the growti, of cells 

Wockmg inflammation or processes of tissue destruction resulting from systemic cytokine damage. 
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proving or filing differentiation of ussues tooted J^JJJ^* ^ known assay for cell chemotaxis. 
above from precursor tissues or cells; or for inhibiting the protew orpep ^ ^ ^ rf ^ ^ 
crowth of tissues described above. b measured by the Mowing methods: 

^activity of a protein, of the invention ma^ among 5 otto means ^ ^ (which w01 i dendfy pro- 

other means, be measured by the foUowing £say ™ chem otaxis) consist of assays 

Assays for tissue generation activity mdudc, witoout m * ™ a " ^ of a t0 induce the migration 

don No. WO95/16035 (bone.^ ^'^J „ J^tte«ltetoafo«ecdlp(^lo™J^ 
tional Patent Publication No. WO95/05846 (nerve 10 { for m0V ement and adhesion 

neuronal); International Patent PubUcation No. W091/ WjJ 8 *^ jirniution, those described in: Cwent 
07491 (skin, endothelium). , . L ' k ta mmundogy, Ed by I. E. Coligan, A M. 

Assays for wound healing activity include, without ^Marguaes, R M . Shevach, W. Strober, 

iim^tion, those described in: Winter, EpUtoml Wound fp^^odates and Wiley-btersdence 

Healing, pps. 71-112 (Maibach, H. 1 and Rovee, D T. 15 **££°* a Measure ^ rto f alpha and tela aemotones 
eds ) Year Book Medical Publishers, Inc., Chicago, * (Chapter ^ bvesL 95:1370-1376 

Sdift«l by Eaglstein and Mertz, I. Invest. Dermatol ^^^^ 103:140-146, 1995; Muller et al 
71:382-84 (1978). j£ j' IrarflunoL2S:1744-1748;Gruberetal.I.ofIrnriumoL 

Activin/InHbin Activity io-sftfiO-5867 1994; Johnston et al. J. of Immunol. 

A protein of the present invention may also exhtat *> 52.5860-5»^, . 
^\^^W*»«te* SSlSSLol^AciMiy- 
ized by their ability to inhibit the rdease °« "TjSem of the invention may also exhibit hemostatic : or 
lating hormone (FSH), while activms and are characterized ^poicm ^ such a protein is expected 

Zll^^^mcofm^^, „ SSKfSS of various coagulation disorders 
hormone (FSH). Thus, a protein of ^ ^ 25 toU such as nem ophflias) or to 
alone or in heterodimers with a member of the inhto a ^^^^^d omer hemostotic events in treating 
famuy.roaybeusefulasacontracepti^ ^ r 3 ng from trauma, surgery or other causes. A 

of inhibins to decrease fertility in female mammak and entionma y also be useful for dissolvmg or 
deaeasespennatogcnesismmalemamr^s.A^ KngStion of thromboses and for treatment and 

of suffident amounts of other inhibins can induce infertAty 30 resultin ^from (sU ch as, for 

i„ these mammals. Alternatively ^ the POteinofthe ^ n ^ on of ^ and central nervous system 
invention, as a homodimer or as a h** 0 ^ ™* 3 % J sfro ke). 

protdnsubumtsoftheinmbm-Pgroup,maybeus^ w** MMhJ > ^ 
fertility inducing therapeutic, based upon the atoli* of ^ Vmeas^ by me Mowmg memods: 
actiJmolecules in stimulating FSH [ rdeas £om cA rf 35 ^thrombolytic activity incfcde 

the anteriorpltuitary. See,for «ample,U.S -^^4; ™* wi Lt limitation, those described in: Linet et aL, J. Chn. 
885 A protein of the invention may also be useful for -131-140, 1986; Burdick et aL, Thrombosis 

Smcementofmeonsetoffe^^ J^gjgg 1 £ ; Humphrey et al., Fibrinolysis 

forrnanceofdom«ticanimalssuchascows,sheepandpigs. 40 JdActivity 
The activity of a protein of the tavenhon may^among Re ^^^ m f^ nt invention may also demonstrate 

other means, be measured by the following JXTiecm receptor ligands or inhibitors or age- 

Assays for activin/inhflrin activity mctade ^rttort ^ f ^^ ga Ttateractions. Examples of such 

limitation, those described in: Vale et aL, Endocnnolos; w*o recep i ^ ^ 

Q1 '562-572 1972; ling etal.. Nature 321:779-782, 1986, « K ^™*" * u d receptor kinases and their 

318:659-663, 1985; Forage et al., Proc. NatL Acad. So. Uganas 4 mc ^ uin ^ 0 n S and their ligands (mcludmg 
USA 833091-3095, 1986. . ™Jo«t limitation, cellular adhesion molecules (such as 

aemotactic/aemoldnettc Activity h , mAf!>rHr , 0 * Ie diiis integrins and their ligands) and receptorfligand 

Aproteinof toe present mvention may have chemotectc 50 presentation, antigen recognition 

or chemokinetic activity (eg, act as a f ernohne) to P^ s d ~m«t of ceUular and humoral immune 
mammalian cells, including, for example ™«) foceptors andligands are also usefulfor screen- 

fibroblasts, neutrophils, T-cells, mast cells, eosmopMs, ep - |2orSS?S3te or Lul molecule inhibitors of the 

neticprotems^beusedtomcfcilizeoratwctadesiredcell 55 ^^^^ms withoutlimitation, fragments of recep- 

SuMontoadesireddteof action-Chen^co^o- M fff^Zm^ be useful as inhibitors of 

Setic proteins provide particular advantages m teataent J^fiKKta 

of wounds and other trauma to tissues, as wdl as m «g» of a ^ rf ^ invention may, among 

treatment of localized infections. For example, attract of ^ by me foUoW ing methods: 

lymphocytes.monocytesorneutrophUstetumors^^ « "J ^^.Ugand activity include wifli- 

SonUiesuUmim^vedimmuneresponsesagau^ J^^those desUed in:Current Protocols u» 

toe tumor or infecting agent immunoloey, Ed by J. E. Coligan, A. M. Kruisbeek, D. a. 

A protein or peptide has chemotacttc activity for a par- w ^ nevachi W * strober, Pub. Greene Pub- 

ticufcr cell potation if it can stimulate, erectly or R ^Shevac^ ^ (Chapt 738 , 

population.Preferably,thepiotemorpeptidehasttwabUi^ ^1-72822), Takai et aL. Proc. Natl. Acad. So. USA 
te^directiystimdatedirectedmovementof^s.methera 7.28.17.^},^ 
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175:59-68, 1994; Stitt et at, Cell 80:661-670, 1995. ^ ADMINISTRATION AND DOSING 

inZSSS THe anti-inflammatory activity may der i v £, m dudmgw^ 

S 2Ki5&S a stimulus to cells involved in the ^.recombinant sources) may be used m 1 1 phannao^J 
MaSfrvSSy inhibiting orpromoting cell-cell eomposition when combined with a 
JSSSito example, cell adhesion), by inhib- to acce ^ We ^ S uch a composition may ^ 
^rLmotorchemotaris of cells involved in the addi S on t0 protein and a carrier) diluents, fliers, sate, 
^Lmrr^s Siting or promoting cell buffets> ^Lers, solubilizers, and other materials weU 
2S^« P to3US or Oppressing production Z^h the art The term ^harmaceuticaUy acceptabte 

225 response. Proteins exhibiting such activities is effec tiveness of the biological af*y o* to ac^e 

™„Tused to treat inflammatory conditions including i^^^dmO^^^^^^^ 

Z«c o acute SEs), including without lirnitation „1 of adn tetration. 

Sation associated with infection (such as septic shock, sitioD of fee invention may also contain 

SKVSUmiWi^V^^ ly»#oMnes,orotterhem^ 

comSn^ediated hyperacute rejection, nephntis, ^ r^K), IL-11, IM2, lL-B, ^W.^^'™ 

i ^r^kine-mduced lung injury, inflammatory -^p, toF2, G-CSF, Meg-CSF, thrombopoietin, stem «U 

^T^Tc^T^^bomo^ XLerytnropoieti^^^ 

Sn^oE »dl as TNF or IL-1. Proteins of the * U*Z»> other agents 

ZvtaWbtt^ ^ okilie) jympholdne, other hematopoietic ^ 
Ste ^K5Sa protein may exhibit its tumor 

31™ activto by acting on tumor tissue or tumor n ii l ^&^tlte-cfitol3mt^^ 

S5l^2Khnn^rffi^»W £iZ5=ticfactor,«^ 

tosur^tumorgrowth(suchas,for(aample,byihhfc^ _ 

anaogenesis).by causing production of other factors, agents ^ n of me present Nation may be active in 

or cell types which inhibit tumor growth, or by suppressing, ^ ( heterodimers orhomodimers) or coinplexes 

SZgorinWKtingfactors^gentsorceUtypeswluch ^ As a result, pharmaceutical 

promote tumor growth. cora posMonsofmekventioninayc»mpnseaprotemoftlie 
Other Activities 40 invention in such multimeric or complexed form. 

A protein of the invention may also ™£ 7^ pharmaceutical composition of the invention may be 

rfmeMowingadditionalactivitiesortf^ir^itmgthe » F complex of the protdn(s) of present 

growth.Mection«functionof,orldllmg,mfectiousagente, ^^^^^.p^ffl^T*;^ 

deluding, without limitation, bacteria, viruses, feng. .a* will deliver a stimulatory signal to 
odwpm^Bfl^(ifl!«^". ,,a f!^^ 45 b omBandTlymph()cyte S .Blymphc<yteswmrespondto 

charactcristics,includmg, v^(wtlirnitahon,hei g Hw«ght surface immunoglobulin receptor. T 

hair color, eye color, skin, fat to lean ratio or other tissue »JJ ^ ^ ^ ^ ^ T cdl 

pigmentation, or organ or body part n or shape j«b , u, W 0 ^^ {oUowing presentation of the antigen by 

forexample, breast augmentation or diminution, change in reap y > structurally related proteins 

*ne toi or shape); effectmg biorhyuuns or can^Jc 50 MHCp^ncoded by class I and da* iDMHC genes 

cycles or rhythms; effecting the I ertihty tt male 0 female ™ * will serve to present the peptide antigens) to 

sibjects; effecting the ^^^^f^.^S: T rymphocytes. The antigen components could also be 

processing, utilization, storage or elimination of dietaryfat^ jw as purified MHC-peptide complexes alone or with 

Bptd, protein, carbohydrate, vitamins, inmerab.wfactore or n» ' ^ m ^ ^ ^ T ^ 

ioral characteristics, including, without lirmtatton appetite, £ othermo iecul« on B cells as well as antibodies able 

libido, stress, cognition (including cognitive borders), ^ ^ omer moleC ules on T cells can be 

depression (including depressive disorders) and wolent ^^^^^aga^caafod^^f^ 

^^\p™&*l^™ c rt** a ^?^^^ tn tion. 

effects; promoting differentiation and growth of embryonic m Dharmaceutical composition of the invention may be 

stem o^s in lineages other than hematopoietic lineag*, ^gHTSosomVln which protein of the present 

hormonal or endocrine activity; in (he case oi en^m* ^^^^ta^^^^ 01 ^ 

correcting deficiencies of the enzyme and treaUng ^ agents such as lipids 
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without limitation, monoglycerides, diglycerides, sulfatides, 
lysolecithin. phospholipids, saponin, bile acids, and the like. 
Reparation of such liposomal formulations is within the 
level of skill in the art as disclosed, for example, in U.S. Pat 
Nos. 4035,871; 4301.728; 4,837,028; and 4/737,323, all of 
which are incorporated herein by reference. 

As used herein, the terra "therapeutically effective 
amount" means the total amount of each active component 
of the pharmaceutical composition or method that is suffi- 
cient to show a meaningful patient benefit, i.e., treatment, 
healing, prevention or amelioration of the relevant medical 
condition, or an increase in rate of treatment, healing, 
prevention or amelioration of such conditions. When applied 
to an individual active ingredient, administered alone, the 
term refers to that ingredient alone. When applied to a 
combination, the term refers to combined amounts of the 
active ingredients that result in the therapeutic effect, 
whether administered in combination, serially or simulta- 
neously. 

In practicing the method of treatment or use of the present 
invention, a therapeutically effective amount of protein of 
the present invention is administered to a mammal having a 
condition to be treated. Protein of the present invention may 
be administered in accordance with the method of the 
invention either alone or in combination with other therapies 
such as treatments employing cytokines, lymphokines or 
other hematopoietic factors. When co-administered with one 
or more cytokines, lymphokines or other hematopoietic 
factors, protein of the present invention may be administered 
either simultaneously with the cytokine(s), lymphokine(s), 
other hematopoietic factor(s), thrombolytic or anti- 
thrombotic factors, or sequentially. If administered 
sequentially, the attending physician will decide on the 
appropriate sequence of administering protein of the present 
invention in combination with cytokine(s), lymphokine(s), 
other hematopoietic factor(s), thrombolytic or anti- 
thrombotic factors. 

Administration of protein of the present invention used in 
the pharmaceutical composition or to practice the method of 
the present invention can be carried out in a variety of 
conventional ways, such as oral ingestion, inhalation, topical 
application or cutaneous, subcutaneous, intraperitoneal, 
parenteral or intravenous injection. Intravenous administra- 
tion to the patient is preferred. 

When a therapeutically effective amount of protein of the 
present invention is administered orally, protein of the 
present invention will be in the form of a tablet, capsule, 
powder, solution or elixir. When administered in tablet form, 
the pharmaceutical composition of the invention may addi- 
tionally contain a solid carrier such as a gelatin or an 
adjuvant The tablet, capsule, and powder contain from 
about 5 to 95% protein of the present invention, and pref- 
erably from about 25 to 90% protein of the present inven- 
tion. When administered in liquid form, a liquid carrier such 
as water, petroleum, oils of animal or plant origin such as 
peanut oil, mineral oil, soybean oil, or sesame oil, or 
synthetic oils may be added. The liquid form of the phar- 
maceutical composition may further contain physiological 
saline solution, dextrose or other saccharide solution, or 
glycols such as ethylene glycol, propylene glycol or poly- 
ethylene glycol When administered in liquid form, the 
pharmaceutical composition contains from about 0.5 to 90% 
by weight of protein of the present invention, andpreferably 
from about 1 to 50% protein of the present invention. 

When a therapeutically effective amount of protein of the 
present invention is administered by intravenous, cutaneous 
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or subcutaneous injection, protein of the present invention 
will be in the form of a pyrogen-free, parenterally acceptable 
aqueous solution. The preparation of such parenterally 
acceptable protein solutions, having due regard to pH, 
5 isotonicity, stability, and the like, is within the skill in the art 
A preferred pharmaceutical composition for intravenous, 
cutaneous, or subcutaneous injection should contain, . in 
addition to protein of the present invention, an isotonic 
vehicle such as Sodium Chloride Injection, Ringer's 
Injection, Dextrose Injection, Dextrose and Sodium Chlo- 
10 ride Injection, Lactated Ringer's Injection, or other vehicle 
as known in the art The pharmaceutical composition of the 
present invention may also contain stabilizers, preservatives, 
buffers, antioxidants, or other additives known to those of 
skill in the art 

15 The amount of protein of the present invention in the 
pharmaceutical composition of the present invention will 
depend upon the nature and severity of the condition being 
treated, and on the nature of prior treatments which the 
patient has undergone. Ultimately, the attending physician 
20 will decide the amount of protein of the present invention 
with which to treat each individual patient Initially, the 
attending physician will administer low doses of protein of 
the present invention and observe the patient's response. 
Larger doses of protein of the present invention may be 
25 administered until the optimal therapeutic effect is obtained 
for the patient and at that point the dosage is not increased 
further. It is contemplated that the various pharmaceutical 
compositions used to practice the method of the present 
invention should contain about 0.01 ug to about 100 mg 
30 (preferably about 0.1 ug to about 10 mg, more preferably 
about 0.1 ug to about 1 mg) of protein of the present 
invention per kg body weight 

The duration of intravenous therapy using the pharma- 
ceutical composition of the present -invention will vary, 
35 depending on the severity of the disease being treated and 
the condition and potential idiosyncratic response of each 
individual patient It is contemplated that the duration of 
each application of the protein of the present invention will 
be in the range of 12 to 24 hours of continuous intravenous 
40 administration. Ultimately the attending physician will 
decide on the appropriate duration of intravenous therapy 
using the pharmaceutical composition of the present inven- 
tion. 

Protein of the invention may also be used to imrnunize 
45 animals to obtain polyclonal and monoclonal antibodies 
which specifically react with the protein. Such antibodies 
may be obtained using either the entire protein or fragments 
thereof as an immunogen. The peptide immunogens addi- 
tionally may contain a cysteine residue at the carboxyl 
50 terminus, and are conjugated to a hapten such as keyhole 
limpet hemocyanin (KLH). Methods for synthesizing such 
peptides are known in the art, for example, as in R. P. 
Memfield, J.Amer. Chem, Soc. 85, 2149-2154 (1963); J. L. 
Krstenansky, et at, FEBS Lett 211, 10 (1987). Monoclonal 
55 antibodies binding to the protein of the invention may be 
useful diagnostic agents for the immunodetection of the 
protein. Neutralizing monoclonal antibodies binding to the 
protein may also be useful therapeutics for both conditions 
associated with the protein and also in the treatment of some 
60 forms of cancer where abnormal expression of the protein is 
involved. In the case of cancerous cells or leukemic cells, 
neutralizing monoclonal antibodies against the protein may 
be useful in detecting and preventing the metastatic spread 
of the cancerous cells, which may be mediated by the 
65 protein. 

For compositions of the present invention which are 
useful for bone, cartilage, tendon or ligament regeneration, 
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the therapeutic method includes administering the compo- ferred sequestering agents include hyaluronic acid, sodium 
sition topically, systematically, or locally as an implant or alginate, polyethylene glycol), polyoxyethylene oxide, car- 
device. When administered, the therapeutic composition for boxyvinyl polymer and poly(vinyi alcohol). The amount of 
use in this invention is, of course, in a pyrogen-free, physi- sequestering agent useful herein is 0.5-20 wt ft, rtfeferably 
ologically acceptable form. Further, the composition may 5 1-10 wt % based on total formulation weight, which rep- 
desirably be encapsulated or injected in a viscous form for resents the amount necessary to prevent desorbtion of the 
delivery to the site of bone, cartilage or tissue damage. protein from the polymer matrix and to provide appropriate 
Topical ao^Tiinistration may be suitable for wound healing handling of the composition, yet not so much that the 
and tissue repair. Therapeutically useful agents other than a progenitor cells are prevented from infiltrating the matrix, 
protein of the invention which may also optionally be 10 thereby providing the protein the opportunity to assist the 
included in the composition as described above, may alter- osteogenic activity of the progenitor cells, 
natively or additionally, be administered simultaneously or ^ further compositions, proteins of the invention may be 
sequentially with the composition in the methods of the combined with other agents beneficial to the treatment of ^the 
invention. Preferably for bone and/or cartilage formation, bone and/or cartilage defect, wound, or tissue in question, 
the composition would include a matrix capable of deliver- 15 These agents include various growth factors such as epider- 
ing the protem^ntaining composition to the site of bone ^ growth factor (EGF), platelet derived growth factor 
and/or cartilage damage, providing a structure for the devel- (PDGF), transforming growth factors (TGF-a and TGF-P), 
oping bone and cartilage and optimally capable of being and insulin-like growth factor (IGF), 
resorbed into the body. Such matrices may be formed of The (1^^^,; compositions are also presently valuable 
materials presently in use for other implanted medical 20 fQf veterinaiy applications. Particularly domestic animals 
applications. thoroughbred horses, in addition to humans, are desired 
The choice of matrix material is based on patients for such treatment with proteins of the present 
biocompatibility, biodegradability, mechanical properties, invention. 

cosmetic appears ^ dosage reginieil 0 f a protem-containing pharmaceu- 

application of the compositions will define the appropriate ™ ^ t0 be use d tissue regeneration will be 

fonnulation. Potential matrices for the compositions may be determined by &e attending physician considering various 

biodegradable and chemically defined calcium sulfate, fartOTS wWchmoa ^ the ac^on of me proteins, e.g., amount 

tricalciumphosphate, hydroxyapatite, polylactic acid, polyg- rf desired tQ ^ formcdj ^ sitc of te 

lycolic acid and polyanhydrides. Other potential materials coomon of ^ damaged tissue, the size of a wound, type 

are biodegradable and biologically well-defined, such as » rf 6an ^ ed dssue (e>g>) bone)> me patients age, sex, and 

bone or dermal collagen. Further matrices are comprised of ^ ^ seycritv of my infection, time of administration and 

pure proteins or extracellular matrix components. Other ^ factQrs ^ dosage vary with the type of 

potential matrices are nonbiodegradable and chemically ^trixusgdinthereconstimtion and wim inclusion of other 

defined, such as sintered hydroxyapatite, bioglass, dns ^ ^ ^3^^^ composition. For example, 

aluminates, or other ceramics. Matrices may comprised ^ admm rf om£T factors> such ^ IGF x 

of combinations of any of the above mentioned types of jy^ factor 1), to the final composition, may 

material, such as polylactic acid and hydroxyapatite or ^ ^ caQ bc monitore d by peri- 

collagen and tricalciumphosphate. The bioceramics may be ^ ^^j^ of tissue/bone growth and/or repair, for 

altered in composition, such as in calcium-alurmnate- e 1( , X -rays,Wstomoiphometricdetenmnationsandtet- 

phosphate and processing to alter pore size, particle size, 40 j^^ine labeling 

particle shape, and biodegradability. wynude^ 

Presenttypreferredisa50^0(moleweight)copolymerof for ' & $ ^ ^^0^ can be introduced 

lactic acid and glycolic acid in the form of porous particles ^ k ^ w ex ^ ^ cclls for express i on m a 

having diameters ranging from 150 to 800 microns. In some ^ mammaUan subject polynucleotides of the invention may 

appUcations, it will be useful to utilize a sequestering agent, ^ ^ admmistered b other known methods for introduc- 

suchascarboxymemylceMoseOTautdogousblood ^ Qf nudeic ^ bto a cdl or organism (including, 

prevent the protein compositions from disassociating from ^ &c fom of ^ vectors or naked 



the matrix. 



DNA). 



. .... i^n/v- 

A preferred family of sequestering agents 'jfj^^^ 50 C ells may also be oiltured ex vivo in the presence of 

materials such as alkylcelluloses (including ^ of £ enti ^^ 

hyaroxyalkylcelluloses) including ^c^, ^ deslSct on or activity in such cells. Seated 

ethylcellulose, hydroxye hylcellulose, ^^^^^ 

hydroxypropylcellulose, hydroxypropyl-methylcellulose, ceils can men Deinrroouceam vivo iu «^ y 

and carbaxymethylcellulose, the most preferred being cat- Patent and literature references cited herein are lncorpo- 

ionic salts of carboxymethylcellulose (CMC). Other pre- rated by reference as if fully set forth. 



SEQUENCE LISTING 



( 1 ) GENERAL INFORMATION: 

(iii ) NUMBER OF SEQUENCES: U 

( 2 ) INFORMATION FOR SEQ ID NO:l : 
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-continued 



( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 432 base pairi 
( B ) TYPE: nucleic acid 
( C ) STRANDEDNESS: double 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: cDNA 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

OGTTTGAAAA CTCTOCTTCC TTTGTGAATT TGOTGTT AGG AGTTCTT ATT OTTATTCTGC 60 

AGCCTTT ACT ATTOTCCTTT ATTTACTGAA CAC AGTG A AT ACCAAOCACT OTTTATTAOA 120 

GOT T AGG AGT AGGGGC AOGT G AT T A AAA AA A C A A A A A AGC TAAT AATCTC CTCAAGCAAT 180 

TTCTOOCCTA AT AG AAT TAT AOTAOAC AOT OA AGTATCTA AACCCAGOGA ATCAGATTGA 240 

OGCACCATOT CCATCGCCTT OAOAATTAAT AGGCTOCATT TCTGOGTTCT CCNTTTTTTT 300 

TTTTTTTTTG CCC AACTGAG TCTTT CTGTO G ACT T AC AT O OAACTTCTTA TTCTCTT AAA 360 

TCATTAAGTT ACTTOACAAT ATTCTTGGAT TTGGAGAAAC TOO ATGT AGG G CCGTATO A A 420 

AAAATCATTC OA 432 

{ 2 ) INFORMATION FOR SEQ ID N02: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 62 amino adds 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: 
( D ) TOPOLOGY: linear 

( t i ) MOLECULE TYPE: protein 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO;2: 

Met Ser Me Ala Leu Arg lie Am Arg Leu His Pbe Trp Val Leu Xaa 
15 10 15 

Pbe Pbe Pbe Pbe Pbe Ala Gin Leu Ser Leu Ser Val Asp Leu His Oly 

2 0 2 5 3 0 

Thr Ser Tyr Ser Leu Ly« Ser Leu Ser Tyr Leu Thr lie Pbe Leu Asp 
3 5 40 45 

Leu Glu Lys Leu Atp Val Oly Pro Tyr Olu Lys lie lie Arg 
5 0 5 5 6 0 

( 2 ) INFORMATION FOR SEQ ID NOS: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 219 base pairs 
( B ) TYPE: nucleic acid 
( C ) STRANDEDNESS: double 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: cDNA . 

( z i ) SEQUENCE DESCRIPTION: SEQ ID N03: 

AT AOOATACN GTATCTNOCT TTTTTCATTT AAACOT CONG AGCAATTTTC CCAAOACATA 60 

ACAAACTGTC TTNOAAAAAN GOAAAACATT NOOGGCTOTC AGC ANA AC NO AAAATOTTTT 120 

CTGGGTG AG A C AC AT GT AT C TTNON AATOG GTTOOAT TT A GTOTGCTTTA TTTCAATAAA 180 

AATTCAOTAT T AT AAT T T AA AAAAAAAAAA AAA A AAA A A 219 

( 2 ) INFORMATION FOR SEQ ID NO:4: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 501 base pail 
( B ) TYPE: nucleic add 
( C ) STRANDEDNESS: double 
( D ) TOPOLOOY: linear 
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( i i ) MOLECULE TYPE: cDNA 

( z 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

TCCACAOGTO TCCANTCCCA GGTCCAACTG CAOATTTCOA ATTCOOCCTT CATOGCCTAG 

AOCOACOCOO AOAARAOCTC COOOTOCCOC OOCACTOCAO COCTGAOATT CCTTTACAAA 120 

GAAACTCAGA GOACCGOOAA GAAAGAATTT CACCTTTOCG ACOTOCTAOA AAATAARGTC 180 

OTCTGOOAAA AOQACTOOAC AC AC AAGCGC ATCSCAAS Y Y SRGTOAAOOA SAAASNGAKG 240 

GANBTAKWWM MGWOSWOAAA AATKTYWWKC AAMMWMQQT A TTTTCCCTTG OATATTAACT 3 00 

TGCATATCTO AAGAAAT GGC ATTCCOOACA ATTTGCGTGT TGGTTGGAOT AT TT ATTTGT 360 

TCTATCTOTO TOAAAOOATC TTCCCAGCCC CAAOCAAOAO TTTATTTAAC ATTTGATGAA 420 

CTTCOAOAAA CCAAGACCTC TGAAT ACTTC AGCCTTTCCC ACCATCCTTT AOACT ACAOG 480 

ATTTTATTAA TOOATGA AO A T 301 

( 2 ) INFORMATION FOR SEQ ID NOJ: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 62 amino acids 
( B ) TYPE; amino add 
( C ) STRANDEDNESS: 
( D ) TOPOLOGY: fine* 

( i i ) MOLECULE TYPE: protein 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO-J: 

Met Ala Phe Arg Thr lie Cys Va I Lou Val Gly Va I Phe lie Cyi Set 
I 5 10 13 

lie Cyi Val Lyi Gly Ser Set Ola Pro Gin Ala Atg Val Tyr Leo Thr 
2 0 2 5 3 0 

Phc Aip Glu Leu Arg Glu Tbi Lys Thr Scr Glu Tyr Phe Ser Leu Ser 
35 40 45 

Hii Hi* Pro Leu Asp Tyr Arg lie Leu Leu Met Aip Glu Asp 
30 55 60 

( 2 ) INFORMATION FOR SEQ ID NO*: 

( i ) SEQUENCE CHARACTERISTICS: 
{ A ) LENGTH: 302 base pairs 
( B ) TYPE: oodeic add 
< C ) STRANDEDNESS: double 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: cDNA 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

CTAOCACTAO AC ATGTCATO OTCTTC ATGG TGCATATAAA TATATTTAAC TTAACCCAOA 60 

TTTTATTTAT ATCTTTATTC ACCTTTTCTT CAAAATCOAT ATOGTOOCTO C A A AACTAOA 120 

ATTOTTOC AT CCCTCAATNG AATGAOGOCC ATATCCCTGT OOT ATTCCTT TCCTGCTTNO 180 

OGGC TT TAG A ATTCT AATTG TC AOTGATTT TGTATATOAA AACAAOTTCC AAATCCACAO 240 ■ 

CTTTTACGTA GTAAAAOTCA T AAATGC AT A TGACAGAATO OCT ATC AAAA GAAAA AAAAA 300 
AA 

( 2 ) INFORMATION FOR SEQ ID NOt7: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 448 base pain 
( B ) TYPE: nucleic arid 
( C ) STRANDEDNESS: double 
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-continued 



{ D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: cDNA 

( x i ) SEQUENCE DESCRIPTION: SEQ H> NO:7: 
OGCOAAROCA OCOOCAOOTC OQGAGCAARA TGOCOCTGCQ OCCAOOAOCT OOTTCTOOTG 60 
OCOGCOOOOC CGCGARGAK Y ATR- 

RYQYORK KT Y YRY YSKO KKWK SMGOS T TCATGTTTCC 120 

TGTTOCAGGT GGGATAAOAC CCCCTCAAGG CCTGATGCCO ATOCAGCAAC A AGGATTT CC 180 
TATGGTCTCT GTCATGC AGC CTAATATGCA AGGCATTATG OOAATGAATT AC AGCTCTCA 240 
GATOTCCCAA OGACCTATTG CTATGCAGGC AGGAATACCA AT GGG AC CA A TGCC AGCAGC 300 
GOO AATGCCT TACCTAGGAC AAGCACCCTT CCTOOOCATG CGTCCTCCAO OCCCACAGTA 360 
CACTCCAOAC ATGCAGAAOC AGT TTGCCGA AGAOCAG C AG AAACOATTTO AACAOCAOCA 420 
AAAACTCTTA GAAAAAAAAA A A AAA A A A 448 

( 2 ) INFORMATION FOR SEQ ID NO:8: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 107 amino adds 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: 
( D ) TOPOLOGY: Ikcar 

( i i ) MOLECULE TYPE: protean 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Met Phe Pro Val Ala Gly Gly lie Arg Pro Pro Gin Gly Leu Met Pro 
1 5 10 15 

Met Gin Gin Gin Gly Phe Pro Met Val Ser Val Met Gin Pro Asn Met 
2 0 2 3 3 0 

Gin Gly lie Met Gly Met Aid Tyr Scr Ser Oln Met Ser Gin Gly Pro 
3 5 40 45 

lie Ala Met Gin Ala Oly lie Pro Met Gly Pro Met Pro Ala Ala Gly 
5 0 5 5 60 

Met Pro Tyr Leu Gly Gin Ala Pro Phe Leu Gly Met Arg Pro Pro Gly 
65 70 75 80 

Pro Oln Tyr Tbr Pro Aap Met Gin Lyi Oln Phe Ala Glu Gin Gin Gin 
8 5 90 95 

Lyi Arg Phe Glu Gin Gin Gin Ly» Leu Leu Glu 
10 0 10 5 

( 2 ) INFORMATION FOR SEQ ID NO.-9: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 29 base pairs 
( B ) TYPE: nucleic add 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: linear 

( 1 i ) MOLECULE TYPE: other nucleic add 

( A ) DESCRIPTION: /doc = '-oligoiniclcotidc" 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NOS: 

GNGCCT CA AT CTGATTCCCT GOOTTTAOA 29 



( 2 ) INFORMATION FOR SEQ ID NO:10: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 29 base pain 
( B ) TYPE: nucleic add 
( C ) STRANDEDNESS: single 
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( D ) TOPOLOGY; fincsr 

( i i ) MOLECULE TYPE: other nucleic acid 

( A ) DESCRIPTION: /doc = "ofigonodeotidc*' 

( i i ) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

ONCCOOAATO CCATTTCTTC AOATATOCA 29 



( 2 ) INFORMATION FOR SEQ ID NO:ll: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 29 base pairs 
( B ) TYPE: nucleic acid 
( C ) 5TRANDEDNESS: single 
( D ) TOPOLOOY: fincai 

( i i ) MOLECULE TYPE' otto nucleic acid 

( A ) DESCRIPTION: /doc a "oligonucleotide** 

( x 1 ) SEQUENCE DESCRIPTION: SEQ ID NOUl; 

TNCCATTOOT ATTCCTOCCT OCAT AGCAA 29 



What is claimed is: 

1. An isolated polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide comprising the nucleotide sequence 
ofSEQH>NO:l; 

(b) a polynucleotide comprising the nucleotide sequence 
of SEQ ID NO:l from nucleotide 247 to nucleotide 
432; 

(c) a polynucleotide comprising the nucleotide sequence 
of SEQ ID NO:l from nucleotide 328 to nucleotide 
432; 

(d) a polynucleotide comprising the nucleotide sequence 
of the full length protein coding sequence of clone 
BD372_5 deposited under accession number ATCC 
98146; 

(e) a polynucleotide encoding the full length protein 
encoded by the cDNA insert of clone BD372.J depos- 
ited under accession number ATCC 98146; 

(f) a polynucleotide comprising the nucleotide sequence 
of the mature protein coding sequence of clone 
BD372_5 deposited under accession number ATCC 
98146; 

(g) a polynucleotide encoding the mature protein encoded 
by the cDNAinsert of clone BD372_5 deposited under 
accession number ATCC 98146; and 

(h) a polynucleotide encoding a protein comprising the 
amino acid sequence of SEQ ID NO:2. 

2. The polynucleotide of claim 1 comprising the nucle- 
otide sequence of SEQ ID NO:l. 

3. The polynucleotide of claim 1 comprising the nucle- 
otide sequence of SEQ ID NO:l from nucleotide 247 to 
nucleotide 432. 



4. The polynucleotide of claim 1 comprising the nucle- 
25 otide sequence of SEQ ID NO:l from nucleotide 328 to 

nucleotide 432. 

5. The polynucleotide of claim 1 comprising the nucle- 
otide sequence of the full length protein coding sequence of 

30 clone BD372_5 deposited under accession number ATCC 
98146. 

6. The polynucleotide of claim 1 encoding the full length 
protein encoded by the cDNA insert of clone BD372.J 
deposited under accession number ATCC 98146. 

35 7. The polynucleotide of claim 1 comprising the nucle- 
otide sequence of the mature protein coding sequence of 
clone BD372_i deposited under accession number ATCC 
98146. 

8. The polynucleotide of claim 1 encoding the mature 
40 protein encoded by the cDNA insert of clone BD372.J 

deposited under accession number ATCC 98146. 

9. The polynucleotide of claim 1 encoding a protein 
comprising the amino acid sequence of SEQ ID NO:2. 

10. A vector comprising a polynucleotide of claim 1 
45 wherein said polynucleotide is operably linked to an expres- 
sion control sequence. 

11. A host cell transformed with a vector of claim 2. 

12. The host cell of claim 3, wherein said cell is a 
mammalian cell. 

50 13. A process for producing a protein, which comprises: 

(a) growing a culture of the host cell of claim 3 in a 
suitable culture medium; and 

(b) purifying the protein from the culture, 

14, An isolated gene corresponding to the cDNA sequence 
55 of SEQIDNO:l. 

* * * * * 



